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(54) PHASE INVERSION ULTRASOWIC IMAGE PROCESSING SYSTEM AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
system capable of effectively overcoming conventional 
problems while effectively utilizing the benefit of present 
ultrasonic image processing system. p 
SOLUTION: This ultrasonic image processing system and | 
method uses two or more assemblies of transmission pulses 
differed in amplitude, frequency, phase and/or pulse width. 
In one embodiment, phases differed among k pieces of 
transmission signals such as 360/k** are given to provide a 
constructive interference of k-order harmonic pulses, while 
the amplitude modulation related to the respective 
transmission characteristics is constant among the 
assemblies. These assemblies of pulses are transmitted to a 
medium of subject and echoes received from these pluses 
are coupled to form an averaged signal. The averaged pulse 
e^qsresses a true common mode signal received from each 
of the transmitting assemblies. An ultrasonic image is 
reconfigured on the basis of broad beam technology by use 
of the coupled signal assembly. 
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imsm 3 ] is^ 1 isMcoi^xT-j^tztsKYc , mi 
m^^mmi^. mmmn-nv/^^^ < 1 1> 2-otfoiE 

^oj^m^^wu. fiiaaffi<Jo-m!bdf*<fc*>2 
m^m 5 1 1 KiEi0i^;2.7^-t. fcrev ^-C , WIS 

t^*« 10 3. 1 iatB<oi^X7=-Ae:feii»T , W 

J:X/ h A-i^-J; *)^hZt ^mSLb-Tt S^^-r 

^. 

[If 1 2 ] if 1 0 iE®i??i/X7^Alc^V>-C . 



111*31 1 4 ] 1 ie«<:Oi^;^-rA(c:t}V^-?: , 15 

1 6 J mim 1 5iES£«i^XT-AtC*3UT . 
[»*« 1 7 ] 5^<?Ji^X7^A(Ci5V^T , 

;Wfi^Ta-te -/iJ-, >y :? r tJi VX 

1^ J: "5 ^ ^mib-t^ i'X-xA. 

[|»*3H2 21 W[^2 l^JJ?i-x-rAfc:fcUT, 
BSsBSOI-f ^ xr W t • t^z^' J: 0 

^11: SrltSfc-rS 5/'X-rA. 

[|§«3a2 3 ] »««2 l^<?)>-X-rAt=t3V^T. 
B!iieMfilT= -f XTl'-f SIg**:? 5 <y h 7* -f xr 

^>f J; »3^«.;:i:i&1^4:^Si^^'rA. 

[it*5l241 i§«:«21iefE«>'X-fAtCt3Vit, 

eik^WSfc-rSv-XT^A, 

T : Wm-fixfc^^< b *> 2-:><o^'?;l^xS:^-r^x 
f-^/T : 1?lieaffi<Ofyi3ti*"s5r< t» 2o<?)^'^X*, 
tC[ffl<?3-r*L3t^^:< fc i 2Otf0^^tyUXK:^m-tl.X 
T-yr : Bi^flEffl<0-m7ti3'-5:< i: 1 2o<i0if#/'«;WX 
S«K<0*!Ett:(e:ilHl-^-SX7^-)'r : ^EM^mfc 
J; •3^SiutiJ'"^:< 1 1 2-o<0^S/NVl'XSrgfii3i: 
t^^'ft-r&XT-vT : i5,i.xmW^^tifc'y^j:< b 
t, 2o<:OWS^WX:&»i5.Hfil7*— ^'Sr^-^SXx'/ 
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fiLffl<o-fti.?t2-9S5/^;i/xAt. ^mm^^tMz.&^7k 
mm^s 1 ] m^2 9 mM<ryjjmi,zi3\^x . mie 

[ff3t^3 2] lff^2 5iem<0:&«fct3V->-C, Bf^ 
i£ffl<0-mfe3^=5:< 2-PWt;|^:^<!5<ilFigi<, 3 6 0 

L/£^5r< fc 1 2'Offi'^VV'X<r>^^^^ mi<^ 
ixfi^-^< b t) 2O«0*«/^n^XtCRl^^-&^^^/U®C 

law-rii^iiJ'* < b 1 2-:»Dyt;l^J^^4^S<i^^ 
HfiT'ifc o X , aig^BlBgc& fiJffl L-?:iJ^=5r< 1 1 2 o«0 
jOSafeSr^U. mffi<:^>i^fci*-5:<tt>2-PC0/t;J^X 

bh2 rxo^VVX^W^coTiv/i^-^K b h 

-k^it. im'r>rtUi^^<bt*2':xnJVVxi^ fm 

Uc:^^^< b i> 2o<oW#'W:^&S«'r6S«*5 J;lX 
±^^^^ii^SX-$}-:>X. 3^Ufc^<i;t>2-:> 

mcbl^Xf-^ [^V^mk^ti^ b c: -^ognts 

m\:M&mzi$-^^iu-cy^^9S!^^mx$>-ox. gSSL 



sec, 7*^>?^r;t.jiJg|gKtJ:»3JSSwi:*mk-r6v 

>^-rA, 

[»««3 7 1 |g*Ja3 5ie«J<^i^X7^AtCi3U-C . 

■rA, 

[ii^3 8 3 mmm3 5WM<^i^:^-tMz$sK^x . 

•T^A. 

[IS*«3 9] a^JI34iB)K<^i^;^.7"At^^^l,^-^:, 
^XTPFm^i^J:*)&i>i^b^mkb-t^i^Xf 

A. 

CIS*3»4 0] iS^3 9ieS5cO>-X-rAKfev->T. 

1^*384 1 3 11^3 9ieSs«vX-f At:*3(,^T. 

[W^4 2 3 ISSc«3 4ie^<0j^XxAfcfcV^-C , 
t'A, 

I^fat«4 3 i lt««3 4ie«{<0i^XxA(:tJV^t . 

[lt^4 43 fS*3S3 4iEm«o>'X'rAfc:fevit:. 

S«Bmx":?-''^'y7rteJ;Utx^^y 

J: O^SCik&'^fc-rs^'XT^A, 

it 2-:)<oy \Vl'X«5r)^2^Srff 3 XxvT ; wiemffi^O 

^mfc3^< 1 1 2-o<ia't/i'X^ , mitnrrtift^^K 

b 1 2-P<0^il1g^'«7i^xtc^-r5x-r -yy : Meaft<?5 
•mS:d?5r<kt»2-3iOWS/-<A'X5r, M^cojSKmc:^ 
fS^SXT^yr ; «eS«l«OSSE*(CJ: '5^t3ti}'<ir< k 
i) 2-PC9iE^/t;P-X5g^2,X-f-/r ; ««r^t;t^ 
^< 1 1) 2-o<OJ©^^'?^I^X*»^><7)T=— . -J-^^f/HSt 
i3j;tmi3<^«®tk U-C^i^-ftr^XT^^r ; l^&t 
3t^-5:< fc 1 2-:)«0)e^^N°A'XA^^,BfeT'-5'-&i^^-r 
SXT-yr ; tJj;l?^«7=-^ xTW$IMlcfffl5S4g7^ 
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(00 0 11 
C00021 

nvasive nattire). i£ffilSi3 J;U^jS;C?g^(C^Ht 

SE#:(iiedia)-^-cOj@^t--AS::^«,L«j:l/f*^ft 

<0|i(Stc5lK3tpJtC?J-r& t c -^iOJ^dfy h (spot) Srrp 
>'b-rS<li;fcJ:-?T. ^^^^ U-ytefflMlSii.^, J© 

10 0 0 31 -f&iz^ i9s^?.M^tzmis^ivkmm. 
tL^>5^iry'f i^m±h'5y:^'rA'-^tizem^ii. mm 

L5 0kHzc?)ISH[^TJ)-5A*. J; "J— IKWCti:. 4 0 

SLL, *n«t. WMl-, SSfU ifctljlHtSflS C: f: 
10 0 041 «s£f — IRfc:A*(cKl^t^ix 

^mimmt^. ;Ltti^mam:mwLm.^t. wise 

HMSiut (XtiJia-) 
I 0 0 0 5 1 h yJ'Xx A— i^fci«3K-rs^ist5 

xi3i:wmmi'^f^-ri>i^mz^<omz^^ti& 

jL— 9-*«ffiffi$it*3©^t4. iim/SS (T/R) x-< 



l^f-*C:i:fc:J:-3-C, S5<tf-5.igWtt{directive)y 

10 0 0 61 A«:<0^W8^iStfeSaatt, s 

• x-$x-x>'h<contr 
ast agent) HffiS!^fc:K)S-rS. a^-h^Xh ■ j:— >' 

7xT(inicrc«phere)iO?E«5ir3tSt*i"t'i5^. •?-<Oj: 

"C. ^Plfexa — air—;;jf (harmonic echo-locator) <i 
[0007 1 gifte*S«, 

[OOOSl 

=mmmm>^y^7-M,<^Mm^^^izv':>^. iiaco^ 

[00091 
[0010] 

[Sell 

xs^T'*&. m&i'ii^kmi. m^if'. m-^m^ 



(5) ^2 003-38490 {P20 0 3-3B>A) 



[00111 §'Wciommcsimm^mmiz 
Kwr^ (sound) t z ^<7ym6izM^< . mum^ 
*tct=s-^< m^mm^mi^xT-j^x'it . imm^ (ret 

(Incident sound pulse)<0fi^:ffi^^:^6fi?L"t: 

2o<oM§ife/^yt^;2. (k = 2) <^ 

[0012] 

k ~ 2 

-^hi^ 1 8 0^'tt^S . tS:gLJai!ln5^tc«Sl?re 
[0013] ClcO^^J^cO^^m^WWLT, m-^^tf: 

12 0 t3mm<om^j:& 3'ZKDmm^^&mm^<r>m^ 

Id*}. mm!mWSim!^^i^&. ©^(excitation) 
m=f~i^<^m:^itJiM^F (n, t) SrfPlitBrtgK: 

in. m. t) S:^rrscifc*>^mrib'3. ::<i"c. 

mti2i5CTCCDI5!'^ n Xm<?) h 9 VX-r a— 9iRJ^Jti J; 5 
yj^T^A— 9-) <0Sli:tJJ:tmstwfi!cirr4, T^^bSti. 

3iJ:CJ;9^Sii-S. ^mijmcoWLW^mizX*)^ 
[00 14] 

(B2Techology(ffim))^5F!fflt-C, «^S^i#:<7)^m 
ji*i^<Oji#:<iiedia of interest) fcl¥^<, yu—V \:f-- 



ji^u intmDa^*i3t(focused)b'-A£fqffl-r 

[ 0 0 1 5 1 a 1 3|!:^BB£f(Iffl-r4ig^iS:li«J!!i3l 

AlOOti. i!'-5:<i:ijl-:Jtf0fi^;^^|gllOi:, 
i!^^< 1 1> 1 -?cOi;^33i<^1S 1 2 0 i: , W«J3i®S<x 
hmfflmi¥ 1 3 0 i: , StSWOSE* 1 3 0*»6g«bA: 

^l:^140t, T^ft;LfcSii-r-^'Sr5X#U. M 

[0016] m^^^i 2 o«, ft-tinf^ai 2 

[00171 1 2 0 SS«SJai4.;^df to 

^*§ft^S14 0(2tgtt§*t«.. tt^ii^^l 10*» 

[0 0 18] 02ti:. mE^n.^n^mi<n^<^i-:> 

1 1 0*«^tit«^^ 5 Iz^^ithiP^mm 
S, ^^ffdfc». fi»«raRA (n. t)*s. e 

2-e*'3. 1 = 1. . . 2X'S>h, )ffeS.ii«{4, 
[0019] efflSSHt<Dfl!ifcg:S:a«»f-Sfc»fc. kifiS 
[0020] 
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3W ^360" 
it " 3 

^'yi';^: i: 1 2 0 • fiLfflA>*-mt t> >) , ^N°;I/^m-&co^fS 
W?/l^j:?.t±|glv'-«;WJX.l:aigLT24 0* Caa35f«-tyxtV% 

[0 02 1] 09i:L-C. -aSSiaeiiaA (n. t) 
*i;{f*>XMa0^(Gaussian waveform) TSiSt-r^ (i* 

[ 0 0 2 2 ] aati. *Mit-rs«SE^lf^«o^^SH?<7) 

«^«SIS«^SIS6MSr^'t. m^iamWl 2 Oli, 
:^?^r< fc t.«:»)mii^3 lot. v f-3 

4 Of:. SSI h^^-Xv^jL-I^SSOSr^O. 
fc. ffii'^fi^gl 2 Oii. 3miil5&3 1 O^WtC&.-k 

1 2 0 ti:. ^-v^t-Zl^iJ^^a 3 2 0 
^Jtt^^lSiOBI^f: L-C«:?Jtgflig§3 3 0 iSmt&. 

[ 0 0 2 3 3 04 At4. ^gt3iT/^r~^^^t^ 
1 4 O<D-*]^0ySr5^, 112 h^>XTci.~^4 1 0 

4 1 0 J: "3 . m'^mx.:^^ju^ir't^m^m^iz^^it 

f&2Vv-yy^'r^'-^A 1 Ofci:tf^23m''^X'f 
— r 3 5 0 is il^m 1 Mfi/SfiX>f >y ^ 3 4 0 1 15|" 

4 3 0 mm^ix. mmm^A a o kx '>xtm(r> 

KSfci: LTMffllSft^. S*3*S<iS4 3 Ot±, ±ite5ix 
^ 4 5 O ^T-«R1— <OM^i2SS:^X.-C33 0 . -ett 



[0024104 Affymsmm^mmi. n i t-m^ 

ii3t ( I /Q) 5 ^•9-4 7 0 s 3§fRa9=5:^ l -^-x/sV 
K -7 4il'^'4 8 (MsiXf^m^A 9 Ot=«g< , ]1 

(OgWii. gffl;t3tm<i^«l^#<^(P0int-by-poin 

[0025 J 
[%4] 

x- ^i^^i'iv<7>^^Mt^^^>'X-}sm^ix&, rn^u 

[ 0 0 2 6 ] 114 it^T'-^'^i^ft^S 
(OffeCD^CT^ftS. ®4Afej:tlf4B*t. Sfi?W*# 

ifA3 0<r)m^hiA^ @4B<0iei^W(t^±. M 

Y-y *}\^^Ae3, m2.T±mi^i^4i^^A^^A 
7 5t}J:rJfT^fl^S4 9 OK^^$il.S. 
[0027] asii. v"-^'i®SMa 1 5 O<7>SISf50<J-C 
ifeS. ClCl-C. x-:$'i5^^1 5 0tt, SJttJJ:t^± 

-fS. ¥%-ft;3<x*:-r-^ti:. f^-^'iU^^ai 5 Otc 
A:»jS*t. I/Qiif^^'lf555 10TS<SSiX, MX 

e&mmxh^. ) , Nttsg^x2tr*i. (nws 

l^-^tvm^Tu^ >y-9- ( D s P > 5 2 0 t^i^Six. i 

[00281 
[SC5] 

<?W^*flX')S5. i<0^(=feV^-C, aittBBaRIS:(a 

perture function) ^^t. rt±Bfr4<?)^ie!?^t=*3ttS 
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tz^^m^mnm^iP&K: appUcation-specific inte 
grated circuit) Sr. f i^^^l^^TU^v-^b 2 0 

j^izi5\.^x. f-^iftmmtLx. m^(onm^izmf 
hhyy:^'fa.-'^i}^^<om&r<o^X'$>h. c:ix 

(r. ) lf®f^-^«. r-0Xdf^yS^5 4O 
SrfMLT. r=/TyM©'r— r?' I (x. y) izilr 

mm^m^y^rnxXKm^ftxts^. ftss^wj:. 
r s i n { ) <mmtm'm\^x. A-'ri^Tymmi^z 

[00 29] -r-i^'Jfl^Mi 5 0^&^i^^a}:i)t±. 

^i:^^<?^W^^^I <x, y) SrJg^^S, ^iL^>^ 
mSixJti <x, y) v'-^J^ti. lfa^x-f:^rW^g 

16 0 . mmrf < p ^ 1 6 o 

J^r!/-^. l^iSW(CRT: cathode'-ray t^be)^(^j:^ 
[00301 Ji^LT'crn-feA^J JcV^M^OSm^fEM 

fmhzLhktm&x'h^o.mut. ^^ddcr-i^izn 
m-h xo\/z3mmm^mF^^tiz>x^tpi^::^'r 

i^.u:f^y ^X^±m(7>^mz3:^mL^hM^. ZiZ^z 
[003 11 



<7ymm(^9my'u v is^mxs> ^ . 

[1112] S2(i:. mjE^ti%i>^^<^^!^B<r>l-:>izm't 
[04 A] 114 Sm^BiT/^T^-^^T^it^g 

100 HISi»l>^X'rA 
110 ii^^^^H 

120 m^mmmm 
130 tt^<oim 

140 S(t/*v=-^'^J%fl^S 
150 

160 mm^^m 

310 3i^^ 

3 20 ^'^^^'jvmn'^ 

3 30 

34 0 T/R>?.-f yf- 

3 50 h^:^;^^^^— ^ 
410 h^>'>;5'^— 

4 20 T/RA>fy^ 
430 m^JiSIBSI 

44 0 *rj^ 

45 0 ^mmy^ji^^ 

455 r-^nr/ S^if 

4 6 0 A/D 

465 >?.A>'Kv7 ^/l-^' 

4 70 I/Q5^i;- 

4 7 5 A/D 

480 X^'^^'H-:? ^/l':^^ 

49 0 ^^{tmw 

5 10 I /Q^T=— rS^tf^ 
520 •r-{>^^/Hl-^ru^r'y-9- 

530 ^^^m^-^'^^yr^T 
54 0 x^-^y^^ 
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